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Objectives. To develop, validate and use a procedure specific questionnaire to evaluate patient experience and satisfaction
following carotid endarterectomy (CEA) under either general (GA) or local anaesthesia (LA).
Methods. Twenty post-CEA patients were interviewed. Data were content analysed and recurrent themes used to generate
the specific carotid endarterectomy experience questionnaire (CEA-EQ). The CEA-EQ consists of 15 pre-op and 13
postoperative questions. Validity was established by correlation with the FRS Patient Satisfaction with Surgical Services
(SSSQ) and State form of the State Trait Anxiety Inventory (STAI-S) in 69 patients (35 LA, 34 GA). Subsequently 88
patients randomised to GA CEA and 88 to LA CEA received the CEA-EQ. A local anaesthetic intraoperative experience
questionnaire (LA-EQ) was also developed and given to LA patients only.
Results. Validity was confirmed through significant correlations with the STAI-S (r ¼ 0.67, p , 0.001) and the SSSQ
(r ¼ 0.44, p , 0.001). In the randomised prospective study response rates were greater than 90%. Overall experience and
satisfaction with CEA was high. There was no statistically significant difference in anxiety, satisfaction or overall experience
between anaesthetic techniques. LA CEA was associated with a significantly better perception of recovery. The majority of
LA patients found the procedure acceptable.
Conclusions. The CEA-EQ is a valid tool to assess qualitative aspects of CEA patient care. Overall satisfaction and
experience with CEA is good and not related to anaesthetic technique. LA CEA is not associated with any increased anxiety,
is tolerated by the majority of patients and is associated with a better perception of recovery.
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Introduction
The proportion of CEA procedures performed under
local/regional anaesthesia (LA) is increasing.1,2 Evi-
dence from several non-randomised series suggests
that LA CEA offers considerable benefits compared to
CEA under general anaesthesia (GA), including a
reduction in mortality and major morbidity, decreased
length of hospital stay, less use of intensive care
facilities and potential cost savings.3
Perceived disadvantages of LA-CEA include
heightened anxiety, low satisfaction and low accept-
ability. In recent meta-analyses of local versus general
anaesthesia for carotid endarterectomy, the need for a
measure of patient satisfaction was highlighted.4,5
Although this question has been addressed in one
previous report, this was a non-randomised study
comparing LA CEA to GA CEA, which indicated that
patient outcome and perception of pain and recovery
were not statistically significant between the two
techniques.6 Furthermore the questionnaire was not
validated for CEA and its suitability for the specific
problems related to carotid surgery not established.
The aims of this study were:
1. To develop and validate a procedure specific
questionnaire to assess subjective aspects of patient
care for CEA, including anxiety, satisfaction and
overall experience.
2. To use this specific questionnaire in a prospective
randomised study comparing the patient experi-
ence of CEA under either local or general
anaesthesia.
Patients and Methods
Qualitative study
One-hundred and thirty patients (70 GA, 60 LA) who
had previously undergone CEA at the Royal United
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Hospital Bath (June 1995–November 1997) were
identified from a computerised carotid database.
Twenty patients (10 GA, 10 LA) were selected for
interview using a maximum variation sampling
strategy.7 This sampling technique was employed to
ensure all key patient characteristics such as age,
gender, previous experience of surgery and support of
a partner were represented within the sample as these
variables were considered as the most likely to have an
influence on a patient’s experience of surgery. Twenty
patients were chosen based on experience of validat-
ing questionnaires for other similar health problems.
Patient demographics are shown in Table 1.
All interviews were conducted by a health psychol-
ogist and were open in nature with the patients
deciding the areas of concern and interest. All inter-
views were audio-taped, transcribed and content
analysed to identify recurrent themes (thematic
analysis) which were than used to generate individual
questions within the questionnaire.7 Interview data
were used to determine the wording in question
stems, response scales and the range of response
options.
An initial draft of the carotid endarterectomy
experience questionnaire (CEA-EQ) was distributed
to a further 20 post-CEA patients (10 GA, 10 LA), who
were then interviewed. This pilot study ensured
content validity, and guaranteed that the questionnaire
was a true reflection of the patients’ experience.
Patients were asked to comment on any aspects of
the questionnaire (content, wording, response choices)
that they felt may be improved. Following interview
adjustments were made as necessary.
The final draft of the CEA-EQ was field tested on
the remaining 90 patients (Table 2). The CEA-EQ
consists of 28 questions (15 preoperative questions and
13 postoperative questions) and was returned at the
first follow up visit, usually at 30 days. The principle
outcome measure is the total score, but there are
obvious themes and the questionnaire can be sub-
analysed into three domains; anxiety, recovery and
satisfaction. Each question is scored on a scale between
0 and 100 with a lower score indicating a ‘better’
experience. Responses are scored in direct proportion
to the number of available choices (i.e., a three choice
scale is scored 0, 50, 100; a four choice scale is scored 0,
33, 66, 100 etc.). All item scores are treated as ordinal
data. The total score or domain scores are calculated
and transformed into a score between 0 and 100 by
dividing the relevant total/domain score by the
number of relevant questions. Each patient could
potentially score between 0 and 100, with a lower score
indicating a better experience.
As satisfaction and anxiety were the most promin-
ent themes within the CEA-EQ, validity was measured
by correlation with a measure of anxiety (The State
form of the State Trait Anxiety Inventory (STAI-S)) and
a measure of satisfaction (The Satisfaction with
Surgical Services Questionnaire (SSSQ)).8,9 These
were distributed with the CEA-EQ. The hypotheses
to be tested were that a positive experience as
Table 1. Demographics of the 20 patients who were interviewed as
part of the qualitative study
Total 20
Age Median (range) 72 (56–77)
GA/LA 10/10
Male 15
Symptoms Asymptomatic 2
TIA 12
Amaurosis fugax 2
CVA 4
Previous surgery Carotid 2
Other (abdominal) 3
Complications Major 0
Minor (nerve injury, wound
infections)
4
Length of stay Median (range) 2 (1–5)
Table 2. Demographics and patient variables of the 90 CEA patients in the validation study
GA group n ¼ 50 LA group n ¼ 40 Statistical significance
Time since procedure (months) Median (IQR) 27 (20–30) 14 (10–19) p , 0:001
Age (years) Median (IQR) 69 (64–75) 69 (64–74) ns
Gender Male 29 (58%) 33 (83%) p ¼ 0:013
Symptoms Asymptomatic 4 (8%) 8 (20%) ns
TIA 22 (44%) 16 (40%) ns
Amurosis fugax 7 (14%) 7 (18%) ns
CVA 16 (32%) 7 (18%) ns
Global/vertebrobasilar 1 (2%) 2 (5%) ns
Complications CVA 2 (4%) 1 (3%) ns
TIA 0 1 (3%) ns
Minor (Wound complications,
nerve injuries etc)
7 (14) 6 (15) ns
Length of stay (days) Median (IQR) 2 (2–3) 1 (1–2) p , 0:001
Discrete variables compared with Chi-squared test (Fisher’s exact test where appropriate). Continuous variables compared with Mann–
Whitney U test; ns, non-significant.
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indicated by a low score on the CEA-EQ would be
associated with greater satisfaction (as measured by a
low score on the SSSQ) and less anxiety (as measured
by a low score on the STAI-S).
Data were also collected from LA patients about
perioperative experience. This information could not
be used for the generation of questions comparing LA
with GA, but it was used to generate an eight item
specific questionnaire to measure intraoperative
experience for this group of patients (LA-EQ). This
was scored in an identical manner. An arbitrary score
of less than 30 was considered to represent an entirely
satisfactory experience with the procedure.
Randomised study
The CEA-EQ questionnaire was administered to 176
CEA patients, prospectively randomised to either GA
or LA in two hospitals, The Royal United Hospital
Bath and The General Infirmary, Leeds. Patient
demographics are shown in Table 3. There were no
significant statistical differences between the groups in
terms of age, gender, and previous experience of
surgery, length of wait for surgery and indications for
treatment. The LA-EQ was given to the LA patients
only.
Data presentation and statistical analysis
Discrete variables were analysed with the Pearson chi-
squared test. All item scores are treated as ordinal
data. Data are expressed as medians and statistical
analysis performed with the Mann–Whitney U test.
The Spearman correlation coefficient was used to
quantify the association between the CEA-EQ and
the SSSQ and STAI-S, respectively. Statistical signifi-
cance was taken at the 5% level.
Results
Qualitative and validity data
A copy of the CEA-EQ and LA-EQ are contained
within the appendix. In the validation study 69/90
patients (77%) completed the CEA-EQ, SSSQ, and
STAI-S questionnaires. Nine patients had died and
there were 12 non-responders. The scores for each
questionnaire are shown in Table 4. There were no
statistical differences between GA and LA scores using
any of the questionnaires.
The total CEA-EQ score correlated with both the
SSSQ (r ¼ 0:41; p , 0:01; n ¼ 69) and the STAI-S
(r ¼ 0:60; p , 0:01; n ¼ 69), confirming the constructs
that patient experience of carotid surgery as
Table 3. Patient demographics and variables for prospective randomised study
GA group N ¼ 88 LA group N ¼ 88 Statistical significance
Age (years) Median (IQR) 71 (65–77) 72 (64–77) ns
Gender Male 54 (61%) 60 (68%) ns
Symptoms Asymptomatic 6 (7%) 12 (14%)
TIA 33 (37%) 27 (31%) ns
Amaurosis fugax 17 (19%) 18 (20%)
CVA 33 (37%) 31 (35%)
Time on waiting list (weeks) 0–2 20 (23%) 27 (31%)
3–4 24 (27%) 16 (18%)
5–8 23 (26%) 22 (25%) ns
9–12 10 (11%) 10 (11%)
.12 11 (12%) 13 (15%)
Complications CVA 3 (3%) 3 (3%) ns
TIA 2 (2%) 3 (3%) ns
Cardiac 2 (2%) 2 (2%) ns
Minor (Wound complications,
nerve injuries etc)
7 (8) 3 (3) ns
Length of stay (days) Median (IQR) 2 (1–3) 2 (1–3) ns
Mann–Whitney U test for continuous variables, Chi-squared test for discrete variables; ns, non-significant.
Table 4. CEA-EQ, STAI-S and SSSQ scores for completed questionnaires
Questionnaire Total GA LA Statistical significance
CEA-EQ 24.8 (14.0–35.7) 28.5 (14.3–40.4) 23.4 (13.9–30.5) ns
STAI-S 28.1 (16.7–43.0) 31.4 (14.9–43.0) 27.6 (16.5–44.6) ns
SSSQ 15.8 (10.4–28.5) 16.7 (8.8–27.4) 13.6 (11.1–28.6) ns
Values expressed as medians (interquartile range). Analysis with Mann–Whitney U test.
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indicated by a low score on the CEA-EQ is associated
with low anxiety and greater satisfaction (Fig. 1).
Correlations of the anxiety domain (0.67, p , 0:001 vs.
STAI) and satisfaction domain (0.50, p , 0:001 vs. SSSQ)
scores of the CEA-EQ were also highly significant,
further validating the questionnaire.
Item-total correlations were calculated to provide
an indication of the internal consistency of the CEA-EQ.
All correlations between items and total score were
above 0.3 (range ¼ 0.34–0.78) and were found to be
statistically significant ðp , 0:05Þ:
Prospective study
CEA-EQ data
One hundred and seventy (97%) preoperative ques-
tionnaires and 162 (92%) postoperative questionnaires
were completed. The scores for the total CEA-EQ, and
sub-domains are shown in Table 5. The total CEA-EQ
score, a measure of anxiety and overall satisfaction
was good for both groups. No statistical difference was
observed.
The only significant difference between the two
groups was the recovery score which was significantly
better in the LA group. These are a measure of the
patient’s perception of recovery, and incorporate
parameters such as postoperative nausea, pain, dis-
tress, disorientation, length of stay and return to
normal activity. There were no differences in overall
anxiety score, (measure of anxieties/concerns about,
admission to hospital, length of stay, fear of operation,
fear of anaesthetic, fear of pain, fear of recovery, fear of
stroke, and fear of death), satisfaction score (measure
of satisfaction with; length of wait for surgery, length
of stay, return to normal and information) and
information score. The complication rate and median
length of stay were similar for each group.
Eighty-two percent of GA patient and 73% of LA
patients would choose to have the same type of
anaesthetic if given the choice for a second hypothe-
tical operation (no statistical difference) (Table 6).
There were no relationship between total CEA-EQ
score and the hypothetical choice, analysed for the
whole group or by anaesthetic type.
LA-EQ data
Seventy-five (85%) of LA-EQ questionnaires were
returned. Data are presented in Table 7. The areas of
the LA procedure, which some patients found difficult,
were the pain associated with LA injection (22%
reported this as very or moderately painful) and the
problem of having to lie still during the procedure
(19%). However, only 8% of patients reported that the
injections distress, and significant (very/moderate)
pain, distress and anxiety during the procedure was
reported by 11–12% of patients. Overall 80% of
patients had a LA-EQ score of less than or equal to
30, which represents an entirely satisfactory experi-
ence with the procedure. This proportion compares
favourably with 44% of GA and 61% of LA patients
who scored less than 30 on the CEA-EQ. The results
also highlight the importance of a dedicated person to
Fig. 1. Correlation between CEA-EQ and STAI-S (a) and
SSSQ (b) questionnaires. Analysis performed using Spear-
man Rank correlation. Analysis for whole group only
performed.
Table 5. Scores for CEA-EQ from randomised study
Scores GA LA Statistical significance
Total CEA-EQ 32 (21–41) 26 (21–35) p ¼ 0:09
Anxiety 39 (22–55) 33 (18–48) ns
Information 23 (6–42) 20 (7–40) ns
Satisfaction 19 (6–33) 19 (6–33) ns
Recovery 26 (19–39) 22 (13–33) p ¼ 0:05
Data expressed as medians (IQR). Analysis with Mann–Whitney U
test.
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talk to the patient throughout the procedure, as 92% of
patients found this reassuring.
LA patients who expressed a preference for GA for
a hypothetical second procedure had significantly
higher LA-EQ scores than those who would choose LA
again (30 (18–44), vs. 20 (13–30), p ¼ 0:03), indicating
that a perceived adverse intraoperative experience
would influenced future anaesthetic choice.
Discussion
The CEA-EQ is a 28-item procedure specific ques-
tionnaire that gives an overall picture of an indivi-
dual’s experience of hospitalisation, surgery, and
subsequent recovery following carotid endarterect-
omy. It has been designed specifically to give a patient-
centred outcome in a trial to compare carotid surgery
under either local or general anaesthetic (GALA trial).
Content validity was guaranteed by using in-depth
interview data as the basis for item development
within the CEA-EQ, and then interviewing a second
set of patients to ensure that the questionnaire was
correctly structured, worded and a true measure of
patients concerns. Ideally a validated ‘gold standard’
should have been used to validate the CEA-EQ, but as
no other specific CEA questionnaires existed criterion
and construct validity were established by significant
correlation with both the Satisfaction with Surgical
Services Questionnaire (SSSQ), and State form of the
State Trait Anxiety Inventory (STAI-S). This validity
study confirmed that a good and positive experience
of CEA (as indicated by a low CEA-EQ score) is
associated with high satisfaction and low anxiety. The
reliability of the CEA-EQ was established through
examination of internal consistency (correlation of
each questionnaire item with the total score). Ideally,
the measure should be examined for test–retest
reliability but the use of a retrospective sample
precluded this. This group included people who had
undergone surgery up to 2 years prior to assessment
and thus any measurement error detected could have
been the result of poor memory rather than the
reliability of the questionnaire.
The results from the prospective randomised study
clearly show that patients generally have a positive
experience for CEA regardless of anaesthetic tech-
nique. There were no statistically significant differ-
ences between the two types of anaesthesia in respect
of anxiety, satisfaction, or overall experience. A
significant difference in favour of LA CEA did exist
with respect to patient perception of recovery, a score
that incorporates the patients’ perception of post-
operative nausea, distress, pain, length of stay and
return to normal activities, however, the percentage of
patients who choose to have GA for a hypothetical
second procedure was not statistically different from
GA patients choosing to have a LA.
These results correlate with the study by Quigley.6
In this non-randomised study, assessing patient
satisfaction with the operation itself and with hospital
stay, length of stay, attentiveness of staff, level of
discomfort and recovery period using a five-point
scale from completely unsatisfied to very satisfied, no
Table 6. Hypothetical choice for a second anaesthetic
Same anaesthetic (CEA-EQ, median (IQR)) Different anaesthetic (CEA-EQ, median (IQR)) No preference
GA 72 (82%) 13 (15%) 3 (3%)
31 (19–41) 37 (27–42) p ¼ 0:52
LA 64 (73%) 19 (21%) 5 (6%)
25 (20–35) 31 (21–35) p ¼ 0:3
x2; p ¼ 0:35 and total CEA-EQ scores for each choice (Mann–Whitney U test).
Table 7. Results for LA-EQ
Very Moderate Little None
Pain with injection 8 14 38 40
Distress of injection 1 7 40 52
Pain during operation 1 11 55 33
Distress during operation 0 11 42 47
Difficulty in lying still 3 16 24 57
Anxiety during procedure 0 11 35 54
Anxious Little anxious Unaware Reassuring Interesting
Experience of people/surroundings 0 4 20 42 34
Hindrance No difference Little reassuring Very reassuring Could not manage without
Feelings about person to talk to 1 7 16 66 10
Data expressed as percentages. Seventy-five (85%) of questionnaires were completed.
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significant differences were detected between the two
anaesthetic techniques. This non-randomised study
has the criticism that it was potentially subject to
patient selection bias. In addition the questionnaire
was not validated against other recognised assessment
tools. The conclusions from this study were that
patient satisfaction was equivalent and very high
after CEA regardless of anaesthetic technique, and
patient perception of recovery is similar for local and
general anaesthesia. Our study differs in that patient
perception of recovery was significantly better for
local anaesthesia. This inconsistency probably reflects
a combination of increased sensitivity and a broader
set of parameters incorporated into our ‘recovery’
variable. Quigley appears to only have measured ‘time
to complete recovery’, whereas our score incorporates
several other parameters, including postoperative
pain, disorientation, length of stay and return to
normal activities.
The data from the LA-EQ, whilst not allowing direct
comparison with GA CEA, provides objective evi-
dence that the majority of patients do not have an
adverse experience with LA for CEA. These data
demonstrate that whilst some individuals find certain
aspects of the procedure unpleasant, the overall
experience is generally acceptable with 80% of patients
having a score of less than 30. In response to finding
that 22% reported pain associated with the injection of
the local anaesthetic, we have now started to apply
topical anaesthetic cream to the neck prior to transfer
to theatre and have also warmed the anaesthetic
solution to 37 8C prior to use. Both these techniques
seem to decrease the physical pain associated with
local anaesthetic injections. The LA-EQ highlights the
importance of a person who talks to, and distracts the
patient throughout the procedure. This also facilitates
awake neurological testing of LA CEA patients
throughout the procedure. Finally, the LA-EQ data
shows that a perceived bad intraoperative experience
is likely to bias future patient anaesthetic preference.
In conclusion, both the CEA-EQ and LA-EQ
provide novel valid and valuable tools that may be
used to assess patient experience for CEA procedures.
Overall satisfaction and experience with CEA is good
and not related to anaesthetic technique. LA CEA is
not associated with any increased anxiety, is tolerated
by the majority of patients and is associated with a
better perception of recovery.
Acknowledgements
Mr R. Trigg, Mr C. John and Professor M. Horrocks for Questionnaire
development.
References
1 Murie JA, John TG, Morris PJ. Carotid endarterectomy in Great
Britain and Ireland: practice between 1984 and 1992. Br J Surg 1994;
81(6):827–831.
2 Knighton JD, Stoneham MD. Carotid endarterectomy. A survey
of UK anaesthetic practice. Anaesthesia 2000; 55(5):481–485.
3 Tangkanakul C, Counsell CE, Warlow CP. Local versus
general anaesthesia in carotid endarterectomy: a systematic
review of the evidence [see comments]. Eur J Vasc Endovasc Surg
1997; 13(5):491–499.
4 Tangkanakul C, Counsell C, Warlow C. Local versus general
anaesthesia for carotid endarterectomy. Cochrane Database Syst Rev
2000; (2):CD000126.
5 McCleary AJ, Maritati G, Gough MJ. Carotid endarterectomy;
local or general anaesthesia? Eur J Vasc Endovasc Surg 2001; 22(1):
1–12.
6 Quigley TM, Ryan WR, Morgan S. Patient satisfaction after
carotid endarterectomy using a selective policy of local anesthesia.
Am J Surg 2000; 179(5):382–385.
7 Miles M, Huberman A. Qualitative data analysis: an expanded
sourcebook. London: Sage, 1994.
8 Spielberger C, Gorsuch R, Luchene R. The State-Trait Anxiety
Inventory (STAI). Consulting Psychological Press: Palo Alto, CA,
1970.
9 Meredith P, Wood C. The development of The Royal College of
Surgeons of England’s patient satisfaction audit service. J Qual
Clin Pract 1995; 15(2):67–74.
Accepted 9 March 2004
Carotid Endarterectomy Performed under Local Anaesthesia 659
Eur J Vasc Endovasc Surg Vol 27, June 2004
